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(57)Abstract: 

PURPOSE: To remove the main causes of defects by a method 
wherein at least either an organic material or a metal is removed by 
dry etching in the state wherein the substrate to be treated is 
isolated from the outside air, a natural oxide film is removed by dry 
etching, and an insulating film is formed on the region where the 
natural oxide film is removed. 

CONSTITUTION: The first processing gas is introduced, the 
atmosphere in a reaction chamber is formed into the first 
atmosphere, and the metal impurities and the organic substance on 
the surface of a substrate are removed. Then, the second 
processing gas is introduced, the atmosphere of the reaction 
chamber is formed in the second atmosphere, and the. natural oxide 
film 4 on the surface of the semiconductor substrate 1 is removed. 
Then, the third processing gas is introduced, and the atmosphere in 
the reaction chamber is formed into the third atmosphere. 
Subsequently, the semiconductor substrate 1 and the third 
atmosphere are heated up at high speed, the high temperature is 
maintained for the prescribed period of time, and a gate oxide film 
23 is formed on the semiconductor substrate 1. 
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[MM 4] MfBfg3tPIggfcteMf5fif 3' (Plgd 

[MM 5] ME^aiM&B^SMgjll Q otcje* 
[MM6j flaiaasi oxe^^ttffliasi ' ^xgco 

2ooTO±nft«fifcfti8^ Miami oxeafctt 
sr oxs^g>aaia»3(Dxs^fctt»3 ; oii^ 

T?<P— ig<PIgfrff 9 r £ ^iaj:t-5W^ 1 

[MM 8] atrfaaagSK:, - a y 
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^^lMi^ lIKBa&lfefclBfr K^ifei»K:«fco 
3 0XH££3ru ^omff5mi^xa^mifBm3^X 30 
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3 > OIg<*:£»U gjoaMBgJj ^Xg^mJBSm 

3 ? ^ig^r^c gajB%Mgg^ME^£a^± 
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Lfc*a**«iaa dsn a^^avo^o 
[0003] lsi *fr<z>tttB[pj±tt, mm&zmibz 

[0 0 0 4] (A) Fe, C u $ *x6fi&Ji ^ 
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(b) ja^a&^sss^v^Ha^jz^ssi^ 

(c) ffISn4^#l«^?)0^©ttoi5^ 0iJx. 
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SiffiMNUK (B) offffitt. y-MMbK**o»tt 

[0006] (o (ommmt, xfcLtpizt^^&j&m 
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Srffl^Sfcfc* i«S®^^D7 7^7 (D) 

[0 0 0 7] (D) tf^-Y^ny^****, hgfcfb 

(d) ^ti^D-r^^, M»»Bi+'c»0ffw*« 

[0 0 0 8] — (A) d^b (C) *t?co^fiSH 

(D&m^nm (a) dsjsttft*K*BBfcatt-et> 1 0 9 
- 1 0 12 a t om s/cm 2 m&m<&m'tz>mMfrh 

[0009] *fc, swt-ctt, y- MMbUftiMk^-c 

**Lfc«, Kfk«±^««BtSr««i-Sfc«)^, LP 

y— Mt<bBI±^, ^ y— wu— Arto^JR^F 
^fe (A) , (c) \ SfcttC^^-coiftSSS 
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(c) o»*xa©«»c«(t-cy— hiMb©* 

[0 0 13] _hE (A) ~ (D) ^T^fiBHtt, S5 

[00 14] L*»L*J&Sfe, #^fiKH^oi>T«SUW 20 

fee ft*tt«>*V^>*/mfblllOfiR»*SH 
E E P R OM^©^^»t<7){f fitt^r&i 

[0015] 

**K***L*lft»l»©rt»to4»^, X1E (A) - (D) 
fcfe^i-fc^-e&So L*»U a*©ft«T?tt, ^FM^ 30 

RSr**i- 5 0> # lit & 6 t ^ 5 ffflJgtfS fe o fc 0 
[0 0 16] «MHtt, ±IB*ttfSr#ltU-r*$n^:fc 

T, 5FABHti*ttlc|ll*-C#5IW:*t5*»# 
[0017] 

fbK*K9-<ft»^J:oT»*i-S*2©xai, StTE 
g &tt{bK**i»* * cifii»it*«*i" 5 fg 3 <d 

IS fc frjr u ^offlj5gj L oxagiM[iaSA^3£g 

[0018] *am<Dib<D¥m»mm<omttm so 
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a«L WE«lttSMbHIS:K7-fac»^J:ori»*-r5* 
B££^J*-r6Sg3' <PXafcfr» U £j2ffljBgJj <P 

xa^sa2MJI_^£MlJ^xii^5^£ME^ 

[0019] gfc, ^ga^Mg^g^MB^M^fe 
(»*^9) te, ^Stca^jfe{bB^fi8gixfc««ig 
S^Ma&ai^iS^u iiftE«teggfrfr^a>fej8 

>f a»c j: o t »5fet 5 s 2 01s j: , ws&smmkm 

E«&gSff osgafryafbi-sxafr jr-rs r £ £3$ 
mt-fz* sit. *&m<Djb<D*m#mmi<Dimijit: 

(W3ft3gio) a, ^^ffi^Wttife{bBl^fifcLfc« 
teggfrfr&g^rttciiKgU 11trEtt&ggft:£fr«*> 
bjjfeUj^ffi^ «TE«ittiMbHt^#aEi-5»«»fe 

^)Xl^(Oir <PxailL MEWIttBMbK 
£K7^&&tcJ;oTl&ifc-r5jg2' t£>xa<h, ilftE« 
^{b^^^nfe^^fe^^^j-^>m3 > (7) 
xa^fr^TU a>offirE»l' ^xacbjtfffafgS' 60X 

a^jBi^ afrE«teggtf^s^yffifbi-^xa» 
[0020] mmmm. ( 1 ) 

[0 0 2 1 ] ^SSfig# (2) 

S3 (3') <z>xa<£>«. mEtt&asttfcinEaas 
[0022] mmmm ( 3 ) 

S3 (3") ©Il^JS^SS^iUffeil^MtS 
[0 0 2 3] (4) 

smiiiat'X ^t-ie]«±i» ^is-rxa, *>s^ia 
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(CDE) taotx^fy^t^ia Sfcl* 
[0 0 2 4] (5) 

MHHK (4) tcfc^T, Bttttfl«0>»jftxatt« * 

[0 0 2 5] (6) 

HftflRtil (4) tfev^r, •MttMtiloK^^«B»xa 10 

[0 0 2 6] Hig®^ ( 7 ) 

^^^> 0 20 

[0 0 2 7] gflfflMR (8) 
Jgl (1 ') xe^JR^K7^*»t-J:S^*tt, ^ 

"t?T*5 0 £*)»fi\ ^4 00tW±6 0 0TOT, 

[0 0 2 8] %JHifla«R (9) 

tfrfBW«^^R{t: LrtT* 5 B 30 
[00 2 9] xmB« (1 0) 
^2 (2') xa©i«s»Ykuio h*7^9zmz£z>®& 

tt\ HFSr^tf^, ^*#*0>Vvf*L 
[0 0 3 0] **5, *«W^*5V^T«ltt»ftU(i:tt, tt 
Rfttt^fCfcfi^U CVDifefc:J:!9_b|B»fti3S 

[0 0 3 1 ] 

fe3ftS»A»ofc 0 1"**>*>, (A) - (C) 
(ft^JSl, 2) oHBfp-C#^ABHS:»*-rtttfftu^ 
[0 0 3 2] JEfc, (A) - (D) 50 



[0 0 3 3] ¥*#S«lce«L^R7Htt 
(A) t^r«tt (C) ©*A!fH***^6fc«>fc:, S 

[0 0 3 4] ft»tt±*f«rHF»(OjaS;«cj* 

&m*mm (a) , (o (om^m^mmt^ 

[0 0 3 5] «»Jx.tf , C u , N i 3?tf>— $$<D&mn, H 
F»<a»»*t;i#fc-r5£, JSttft^y =>»«©*BH 

[0 0 3 6] 4fc, as»*»^6*****«r*"9ttl-f 

lc»»LfcW«M*a 5 , -iv^^^q h (S i- 
C) »©«3efttt-&Sr*rti-Si:, ^<£>^M K^-T 

^:7** (D) *sj»jp-r«. 
[0037] utaso-c, *mt±*f*r a 

mm (o ^K«^«*£K±ica*i-«na««ft-c 

[0 0 3 8] »:Jcaaft»^j:o"C*>-5a«l»*-e#fc 
(A) £W$Sfe (C) ^^-f ^*>K^*f 

[0 0 3 9] ^nyvH^-Sr^tf^ 
HC l *j^L^»fktt#H«'f«-e«*.tftt6 0 

o&JR^F«» (A) , (C) *Bft*-e#5 0 

[0 0 4 0] r<£>*&-g\ (A) tt3K«EE<oB5 

(C) ttlftltsniftlltL, »«^k4or* 

[0041] 8c(ca«a»fui (c) ti»*-r* 0 

[0 0 4 2] (A) - (C) <£>^&^EHw<£>jll 
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oic^m^m (A) <^$S*fe (C) ^^SfKc, 

mtm (b) ^^^tT^ofc^ic^, ^n^^^e 

[0 0 4 3] (C) CO^^HF^tP 

^©(^ofc&M^^I (A) (D-m*$:fcte7vik 

5 0 g$*l£{t:JBI (C) (Dm^Zisv^myt, 10 

&\a*. r^it^M^^fc^lcv-y ^ySgl^W 
*64& (a) ^^>y ^SteF^c&tfcu ^^{cfrft? 

^^f^ (a) t^mm (c) co^tcjo^r, 

^£^JK^*T^ft< ftS Q 

[0044] ^fcsy^is^tt, ^smmtm 

(c) ^^^^r^ofc^^, ^pyy^o^^ffl^ 
fc&Ji^F^ (a) o^^^5<b, '>y^ysit) 

u?7^x (D) WDLTL^9o 20 
[0 0 4 5] J^±(^P«^J@^^fc^)fc^, *^^T^i, ^ 
M^ttft (A) ^««Rtt (C) (Z)^*Lfc^{C, g^K 
ftJK£rl&*L-CV>5 0 W^n77^7 (D) OBfe* 
fi> ^JS^*fi«? (A) (C) 

[0 0 4 6] *fcri, ^M^M^ (A) jr^TWtt (C) 
[0 0 4 7] fi&<E>-^ {7 P 7 7-** (D) <DB&^f3; N g 

«s»ftK (b) sr»*ufc«, ^ya^i^y^ 

[0 0 4 8] rcoct 5fcj«*-c (a) - (d) o^g:^ 
H«rl»*i-ixtf, (A) - (D) ©3FAEHW\ S-&«J 

ttHt^Mxg (BMfcXS) Sffi&S 40 

B) i«ril«b-CIRI— KJK*TNTft5 :il:iot, M 
H6»Bt±o»*1-54JR5F«ft (A) £fc 
(C) fcfiH+"6, LT 

[0 0 4 9] Lfc^oT. 77^^a^^y§o < t5 
*A»H*»*tt£o»*ttfc|fc*-f-5 K9>f »*X so 
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^, ^h«6Si(OMlS, »BB0KfiKxatSr*tf 
[0 0 5 0] mz*3&W<Dm<Djjfe (f&*«2) Coin 

[0 0 5 1] *«J^, htt{UR«)»A«ltt±tC»rt 

[0 0 5 2] 0ClC«ttK{bR±O^J|R7FN« (A) «ht 
«4A (C) £r K7^*»U:J:oTl**Lfc«* WttRfb 

[0 0 5 3] ^[iSKffi^^'f ^ n ^ (D) tf> 

x z> m®Lmitm<D mmz-m t * 6 -t * 

^8 o o c ca±oi«^r^-/w^fTft 9 r. fciiiio 

Tt. ISSffi^^U77^^ (D) ^>^F±0^^tT. 

[0054] y-bswkK, m^o#^ 0 B 0 ^ 

»ff ft*3. ±E*JSfeH^J:«5pfflfc©ftto 

^^077^ (d) (DW-mt^n^^^o 
[0055] «ttRYbBt*raisa*»"c*i(iufe*, 

t?ft 5^*co>^Dir^v— ^^irfiS* 9 , 
h*fb*«r»fiK-e#*. Lfc^ot, (A) - (D) * 
[0 0 5 6] 
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[0 0 5 7] £-f N S®C7^-/Vhmi2 2« 

*#1*T Lfc**#©¥*ffr»K 1 (El 3 (a) ) 

(Hi (a) % HI 2 (2HR*A) ) o 

[0 0 5 8] Z<Dt%, RJtS*50ffl*«t, S^SSA^ 

4 0 0tfi« i^Tlu t - 6 ffttflSo Sc^KlS* 

5 fe*HLfctt« (Hi (b) ) tcbfc^, R 

[0059] m^m i (D^uir^^^^mx^s jt q« 

AU R/S^5rt(D#IS^£Sgl(7)#!g^i £ U 

(H2 t H3 (b) ) . 
[0 0 6 0] ^(c^l^^nir^^^^^tc^^^ 
LfcgL $2^Pt^^^Al8^b 
SAb, R^^5f^(7)#[a^^^2CO#|a^2 ^ * 

RRfe5&) (H2, H3 (c) ) „ 

[0 0 6 1 ] mcm2<D7rti-£XjIX&3Zft\C^t%fetf 
**T?«»Lfc«L ^3(D^nir^^^^^A^8^^ 

*-c*jWM&u Bf*^«Fim«»u, ¥*#i«i±fc 

hK^R2 3 fr»«t5 (BKtRTK/a) (12, H 
3 (d) ) „ 

[0 0 6 2] S«IMbR0>W^*«:B&Cfc 

^IM&tfTftS r Lv\ h®tfbJg£7F2 

^loMHTf, S3^iM3^M^fl:t 

[0 0 6 3] ^«^«»*5J:^«%3, afetfK 

M6SR2 3O^xm<0ftftc^{t;^itsr £##11 

[0 0 6 4] &:fe5 % #^*0|l3cD#igM3£^ffi^T 



[0065] mz.m3<Dz? bnmt 

3<©#Hft3 Sr^Stt^^^l^BftL^^fto-Cfc 

10 Sr^jgS^^Oita^nr^tcftSEE*, M;ttf, 1 0 
3 To r rS««TOWEE#H»*-e+^*i:#»;L^ 

S40^uir*;tf;*&a|A*8a>k*AU KJE£* 
5rt^#ffl^^r^4C0#iaM4{cLT, h««i:ft 
5Mi^»M2 4 <D*fM»£ff ft 5 (SffiR±g«) 

(02, 03 (e) ) 0 

[0 0 6 6] *4fi0^n-fe^^S:^^#ft 

5 (s«*m) o 

20 [0 0 6 7] *HJ6«(75»fag*fett % § ££®MbR 4 ^ 
f& £ ftfcaMMM&R 1 -b^^R^#E**3 <£ WffW* 3 *r 
R*t5IIi:, ^W*X«l±^e«K{kBt4Sr»* 

Ymvm2 3 J:fc^i|g*¥9KW«2 4S:*«t5I 

[0 0 6 8] *i*SiRl±^^P77^ 
Sr^Pta{t;i-5#^^tt, S&tt{bR4<Z)IK±ittfc*^tt: 
BfcfeftK, RttKfbR4>?Brit • SW«xa*:^ft < £ fc- 

&HMbR4 G>Bfe*«fc:¥»fbCD E £rt?ft 5 r £ -Cfc¥ 
[0 0 6 9] *»W^MS«a^b, ±IB~iS<D 

»a*>5i^w:^<>f ^©tttBd*e>#*, &ii»R (y— h 
[0070] *»w©^iiM>as««>«a*ife*riiai-5 

o^gj£I^f>45«IB81iai _hiEX*I<£>:£T£ 
MOStSMMt^F^l 

[0 0 7 1 ] -£tz, — ocDRj^^-C^n-fe^^rii^^r 
so pbJ^T) ^S«*ffi^K»L^fe^«tpl^ ^^rj^ 
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±OilWi, Mx.ll 2 0 0mi:^JEi<i:^ 
[0 0 7 2] ft^ft*W*AJR^tt*"e*>SliAJRF e 
Lyt*»WO»5t*»^ J: 0 MO S fcfft* 

[0 0 7 3] F e tcux*&mmmt)m%k&titcisv 

= ^Sffi^V^*»I^SC«otMO S 

tftt (Fe, Cu) ^«ftKWilTMOS^ 10 

[0 0 7 4] :ilbMOS^t^^^^l^MitR 

i, 2©Mos^t^i:o^t, w^ttmumm^t 

ra*A*s*jx-eix i #f*fc»4 1 ffi»±»#s*i/ri^* r. 
fcj&s#a>5 0 20 

[0 0 7 5] (UStCfi, MOS^rt^(CM7^7 
(C-t) Srtt«L*:«*3flS«*nTV^. ^.co 

[0 0 7 6] roj:5*JIS*^»fettytS*S:ia6S:ffl 

^trw-tso Be (a) fc^i-j:9ic N #3bw<e>*& 

*MOS^t^^^M$tt6o 30 
[0 0 7 7] — *\ @6 ( b ) fc^-f J: 5 f-, lt«« 1 
(Om&ia^ ^JK^ffitt (Fe, Cu) 3^g^K<bR 
i:^l^fl#(C|»5fe$tL^^ Ltfc, gB^ffttCttF e, Cu 

tt^ftLTU5, 40 

[0078] H6 (c) Jt«Wl2 

m»JbfcSttft*>iJ ^Vlfil^ICF e, Cu^ 

[0 0 7 9] ft3b\ &**IMwgft*xafciMbxai: so 
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SriiJtt-effftp^ftf-HLTtt, W3 - 1 2 9 7 3 
5, a«S«MkitOl»*xa4:»{bxai4:it«L 
Tt?ft 0 Xmcffi LTH ^P^P 3-5 5 8 3 8, *£fH 
¥3-5 5 8 4 0^M^$;h/ri^<5 o L^LftaSib, 

[0 0 8 0] »CtC*»M<O»2CO|6160iJ^«-5MOSS 

[0 0 8 1 ] H»ftB!<o*«1B«^*rtS*v 
fc«tt»ffc«2 5±^®#L^^^ hSrl$*-rs*:tf> 

(B7 (a)). 
[0 0 8 2] jfi&Kftbtf, lttW2 5^ 

[0083] ft (cwttttfbK 2 5 ±<D&m*ttMo stm 

m*1fa%)2 6*fa£:'tZ>tz#>\Z > HCl^^ 
ft 5 (B7 (b) ) o 

[0 0 8 4] 8c^«ttBfe{tK2 5*rBft*i-«fcJ6fc, 

(c) ) o mzmm^m^^ ^x2=7y^^<DW-mt^ 

fr45fc«>»c, «ttlMURo»Aj:MIBxa^ 
*-[H]J^_b^«9ig-r (B8 (a) ) 0 *:<Z>|JSL fftttttfc 

[o o 8 5] mz^-hm<m2 3<DB&*nte? m 

8 (b) ) . Z(Dt$. Mfcfk*2 3<©*fiR«f^ 

«ttMftRf»J«t« 60S14*S«*ffi Sr^^k 3 5 fc 

7 o ox:£JiT«>(B:«-e, ^1 nmlteT^f^ 
l6»UtSr— £.*«LT^e>y- hl&»l»2 3^M^irtl 

[0086] mm^ ^M6W2 3±(^-Mi 

fc ft 2 4©M^9 (0 8 

(c) ) „ ftib\ ±f5^nir^^T\ ¥t0{k^^^(-tT 
.ft5«tt!WUB©»*xa*J:tf*oi!llBxaoiB, * 

[0 0 8 7] ^^c. *«J^*it3S«rta5-»A1-6** 

offttTft<, e^KfM^»A$n^¥*Mcs«-ct> 
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tWSixSr i*s*i^"C, (A) ^fe (D) ^T*co^F 
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ClAl, /Nnyy^SrM* (UV» SrJB^Tffi 
ITMUcMOS^t^^ (Jttt«3) lCOV*T, 

[oo92] m i o tc, Mft»Bt^a^*6»fift»# 

mmm&tf&wzti, ?-bt&mm<Dmmm*fa±.L,x 
[0093] z.<Dm&nmi\^ itmrnsx^—vm 

[0 0 9 4] 912^ ^-r-W^/^*^— -Ctt*a 
BI^O. l /im»B^ K fc5v>tt«{bk*a>e> 40 
ft5*«*^HUTtt, a*asj**afa*r1T4 5Jt««3 

Ti4*<z>»#*fc+»{c*a-c#ftv^*e>-e*>5 0 

[0 0 9 5] mZK, IS»W^n77^^^ 

ffl{bi-a»a^fT*>ixTi^fti^3fts#*.6>ixS. J£AJicd 

Blo^ilEfflr^tTftofca^ii, ^flHci/Jayifi 
tf^ffi^fcMSj*? J: tJ« § a&BMtBt* iot 

*rBE*Wf-l»*-C#"C^ftl^ ^^5o so 



16 

[0096] *mt««>»frica, mtmitm* 

3&£BH * ft 3 »«ft»lS*5 J: * v > ft 

^cofcfc, 

[0 0 9 7] Hi 1 #^^£t£*ODRAMGDf| 

W(s»^o*ai*«i«i!0«#*s^*nr^«. mi i 

«B»B0«#tt#ft<, fi»ftS^«F«Ftt^«^n'rv> 

[0 0 9 8] ft*5, **WW:-bSELfcjafi«lc|»36*ix 

*«BUW\ CVD«cJ:S*««6»iRt-fciafflt?#So 
[0 0 9 9] *ff«J^tt, ^DPi/7^i:7^7 

fctt— lMfc*# (n 2 o) #^^{b^/^(cj:oT^{t:b 

[0 10 0] Sfc, ±ESOt«tff4, '>!l^MM 
V = ^JK*, r*^7 r * ^> y = 
[0 10 1] JEfc:, ^n-fe^^<D2»A^^r#fflti-tv 

mw*m\,^m^^^xmw^tzt)K *<oft*>v)\^ 

[0 10 2] 

[in 2] **w^***»B©«JS*«fe**i-^D-fe^ 



HO 2 



(9) 



»WF» 3 2 1 0 5 1 0^ 
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10 3] ©»)fi«^«S«5t*jSfeS:^i-X 



V^^J^iin^r SI 

[88] *»W«)*3<oj|J6«^«*»3t^ft©«^Sr 
[H9] ^^n97*^^aYfc«.aoia*4:ffirt5|Z 

[HIiO] *&Wbit%m<DMOS *f<is? <£>SB#iffi 
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